Neonatal urinary steroids in Smith-Lemli-Opitz syndrome associated with 7-dehydrocholesterol reductase deficiency.
The biosynthetic abnormality in Smith-Lemli-Opitz syndrome (SLOS) is a deficiency of 7-dehydrocholesterol (7DHC) reductase, the enzyme responsible for catalyzing the final step in the Kandutsch-Russell pathway for cholesterol synthesis. Because the disposition of 7DHC and 8-dehydrocholesterol [8DHC; cholesta-5,8(9)-dien-3beta-ol] produced in this syndrome is little understood, we have analyzed urine from three young infants by gas chromatography/mass spectrometry to characterize its steroid metabolites. All steroid metabolites of adrenal origin found in normal infant urine were also found in urine from the patients with SLOS but in reduced amount. Quantitatively, the major steroids in these SLOS patients were identified by mass spectrometry as homologs of normal neonatal steroids possessing an additional double bond. Generally, two forms of each steroid were present in a similar amount. Because of the markedly increased levels of 7DHC and 8DHC in SLOS, these almost certainly represented the 5,7 and 5,8(9) unsaturated forms of each metabolite. The most abundant steroids were tentatively identified as 3beta,16alpha-dihydroxy-5,7-pregnadien-20-one and 3beta,16alpha-dihydroxy-5,8(9)-pregnadien-20-one, although similar 21-hydroxylated steroids and homologs of 16alpha-hydroxy-DHEA were also found. This study shows that all enzymatic steps used by cholesterol in the DHEA synthetic pathway are also functional for 7DHC and 8DHC.